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1 

DISSBMO^ATION APPAEA^n&iS 

This invention relates to apparatus for the disseminating of volatile liquids into an atmosphere. 

5 One very common method apparatus for (hsseminating a volatile liquid, such as a fragrance or 
an insecticide, into an atmosphere consists of a porous transfer member, such as a porous wick, 
that is in contact with a reservoir of volatile liquid. Liquid rises up this wick and evaporates into 
the atmosphere. This, system has drawbacks, such as the low surface area for evaporation and 
the tendency for me wick to fractionate complex mixtures* such as fragrances, so that some 
tO components are disseminated earlier than others and the full effect of the fragrance is lost. 

It has been proposed to overcome this disadvantage by usm^ capillaries, that is, 

capaiary channels cut or moulded into a suitable substrate. One example is described m United 
States Patent 4,913,350, in which an external capillary chahneUontaining member is inserted 

15 into a liquid, m another embodiment, described in United Kingdom Patent Application 
GB 0306449, there is fitted to a known transfer member a capillary sheet, that is, a sheet 
extending essentially perpendicularly from the transfer member and comprising channels of 
capillary dimensions, to which volatile liquid can pass and travel along for evaporation. This 

— sheet generally contacts toe transfer member by means of a hole in the sheet through which the 
20 transfer member protrudes and within which it fits snugly, at least some of these channels 
contacting the transfer member such that liquid can transfer from the member to the sheet 
C'Kquid transfer contact"). 



Aimough this technology offers significant advantages over the porous wicks of the art, these 
advantages have never been completely realized. It has now been found that it is possible to 
obtain the full benefits of the technology by adherence to certain fundamental parameters. The 
invention therefore provides an apparatus adapted to disseminate volatile liquid into an 
atmosphere from a reservoir, toe transfer to atmosphere being at least partially achieved by 
means of a transfer member having external capillary channels, characterised in that 

(a) at least 30% by weight of the materials comprising the volatile liquid have a molecular 
weight of 175 maximum and the volatile hquidhas a surface tension of less than 40 
dynes/cm; and 
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The transfer member is of plastics material having a surface energy of less than 45 
dyne/cm> 



By ^immi^wm-wimmMm^M, of tbe liquid, m**m**m 

5 present. 



10 



15 



men the active is afragrance it can be composedMtbpne or m^ 
nafural producte such as extracts, essential oils, absphi^ r^Mds, r^, concretes etc., but 
also synthetie materials such as hydrocarbons, alcohols, aldehydes, ketones, emers, 
esters, acetals, ketals, nitrites, etc., including saturated and unsaturated compounds] aliphatic, 
carbocyclic, and heterocyclic compounds. The molecular weights range from around 90 to 
320. Such fragrance materials are mentioned, for example, in S.Arctander, Perfume and 
Hlavor Oiemcals (Montclalr, NJ., 1969), in S. Arctander, perfume and Flavor Materials of 
Natural Origin (Elizabeth, N.J., 1960) and in "Flavor and Fragrance Materials--1991«, 
;Co.Wheatdn,Hl.USA. 



Some non- 
are: 



examples of useful volatile materials whose molecular weight is less than 





Molecular 
Weight 


ethyl acetate 


88 


iso-amyl alcohol 


88 ~ 


2?methylpyrazine 


94 


cis 3-hexenol ~ ~~ ~ - 


' Too s ~~ 


G6-aldeh.yde 


100 


G6 alcohol ~~~~ ■ - 


102 


ethyl propionate 


102 


benzaldehyde ' ~~ "'- 


106 ^ 


benzyl alcohol "™~~ " s 


108 ' 


C7-aldehyde ' * — 


Tu ~~ 


methyl amyl ketone 


114 


iso amyl formate 


116 
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styralyl alcohol 
Veltol™ 



methyl hexyl ketone 




122 



126 



cinnamic aldehyde 
phenyl propyl aldehyde 



132 



134 



cinnamic alcohol 



terpinolene 



phenyl acetic acid 



phenyl propyl alcohol 



134 



136 



136 




d- limonene 



136 



138 




iso nOnyl aldehyde 
cyclo hexyl acetate 



142 



142 



ethyl caproate 



hexyl acetate 
coumarin 



144 
"144" 



146 
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4 



methyl einnamic aldehyde 


146 * 


cuminic aldehyde 


148 


benzyl acetone 


148 


geraiiyl nitrile 


149 


ciinunyl alcohol 


IP 


benzyl acetate 


150 


Heliotropme m 


150 


thymol 


150 


neral 


152 


synthetic vanillin 


152 


synthetic citral ' " 


152 


rose oxide 


154 


geranioi 


154 


allyl caproate 


156 


Rosalva ,M 


1.56 


tetfahydro myrcenol 


158 | 


yarayara 


158 


diethyl malonate 


160 


methyl cinnamate 


162 


Jasmorange IM 


162 


benzyl propionate 


164 


eugenol 


164 


ethyl vanillin 


166 


dihydrojasmorie 


166 


geranic acid 


168 


methyl laitone 


168 


methyl nonyl ketone 


no 


methyl tuberate 


170 


hexylbutyrate 


172 


octyl-3-acetate 


172 


hydroxycitrbriellol 


174 


Fnictone l ^ 


174 
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Some ncm^linufingw^les of useful materials molecular 
weij^t-%hertlian 175 are: 



Material 


Molecular 
Weight 


benzal glyceryl acetal 


180 


anisyl acetate 


180 


ferpinyl formate 


182 


geranyl formate 


182 


me^yl diphenyi eflier 


184 


delta^ec^actone 


184 


^I:^yl glycdlate 


186 


aniyl caprpate 


186 


Fraistone 1M 


188 


Pelargene m 


188 


Florhydral 1M ~ " 


190 


ethyl hexyl ketone 


190 


ethyl phenyl glycidate 


192 


Yerdyl acetate 1M 


192 


dihydrobetaiionohe 


194 


isp^hutyl salicylate 


194 


allyl cyclo hexyl propionate 


196 


mpjenyl acetate 


196 


citronellyl bxyacetaldehyde 


198 


citral dimethyl acetal 


198 


beta naphthyl iso butyl ether 


200 


tetrahydro linalyl acetate 


200 ! 


amyl cinnamic aldehyde 


202 


Fruitaflor 1M 


202 


Lilial 


204 


damascenone 


204 


methyl ionpne 


206 
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Cashmeran 


206 " 1 


I Ebahbl 1M 


206 


l phenoxy etoylisp butyrate 


208 


iso amyl saUcylate 


208 j 


Sandalpre lM 


210 


propyl diantilis 


210 H 


benzyl benzoate 


212 


j citronellyt propionate 


212 


1 myristie alcohol 


214 


| Gelsone lM 


214 


hexyl cinnamic aldehyde 


216 ~~ 1 


[ butyl butyryllactate 


216 


amy/1 cinnamate 


! 218 


[ -hydroxycitronellal dimethyl acefal 


218 , 

> 


1: beta methyl ional 


220 1 


I Vetiyerol m 


220 


hexyl salicylate 


222 


geranyl crotonate 


... . 222.. 


1 methyl jasmonate 


224 


linalyl butyrate 


224 


Hedione , M ~ 


226 


P Timberol ,M " a 


226 


Eloramat • 


228 


benzyl salicylate 


228 


J Fixal ■ 


230 — j 


J Cetofie V lsn 


232 j 


eiscarveol 


232 


IsoBSuper " 


234 


musealone 


234 


geranyl tiglate 


236 


Cetalbx IM 


236 


| linalyl valerate ' 1 


238 



PCT/CH2004/0OOS47 



7 



u gi ic»yi w I nn a m HTv 


238 1 


TTlihi»>oliHia ™ ~ " 


240 


pxicuyi vuiyx pxicnyiaceioie 


240 


pueuyi ciayi salicylate 


242 


ijuiooiiiurciic 


242 


jaouu luiyi 


244 


Phantolid ^ ! " 


244 


; 1;: ***** V**J^ *> -V V***Jr ,4 i&viyUC 


246 




248 


J: ouijrl: v^lUoillly oiQCIIiyuC Quia 

| Dirine 1M ~ " ~" ~- " ^ — 


248 




250 


ucuiyi luimalc 


250 


1 oillUIOLlUllLlv 


252 


I JKW**fJ± wujiyi. l/UUlaiJlalC 


252 | 


I uwu<yi 1SU Guguuui 


254 


1 uwAuuy wQiiy liuc " 


254 j 


1 Novalide 1M ~ — — — 


256 j 


1 citronellvl etfaovalflii* ™ — 


256 


1 Fixolide 1M 


258 


Galaxolide liyi ~ ~ ■ ' ' •' : " " ' ' ' ' 


258 


1 rose aeef ate ' " ' * " — - 

1. iwoy dvy IcUw 


262 


I CtlUlsiatw 


262 | 


. vol y i ov C Veil C 


264 


1 CintlflTTIvl rinnnmntf» 


264 


1 efhvl iiridecv1fifi*ifr» — — — 

i wvAJLjr* uxiuywjr l villa I w 


266 


1 J^uxyiwliv JjiaooyiatC 


272 ' j 


I uiwuijri viualy 


276 "j 


1 dihexvl fiimarate ^ " ~ ■ 


284 | 


1 Okoumal 1M 


288 


1 musk ketone 


294 


alpha Santalol ,M 


300 


! geranyl iso valerate 


312 
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The solvent of the volatne liquid can be selected from many classes of volatile compounds* that 
known to the art, for example, ethers; straight or branched chain alcohols and diols; volatile 
sffleones; ^propylene glycol, triethyl citrate, ethanol, isopropanol, diethyleneglycol monoethyl 
ether, dipropylene glycol, diethyl phthalate, Methyl citrate, isopropyl myristate, etc., 
5 hydrocarbon solvents such asvlsopar™ or other Mown solvents that have previously been qused 
to dispense volatile actives from substrates. These solvents m general have a molecular weight 
between.20 and 46G. They are selected specifically for each volatile liquid to achieve the 
performance and safety, (e.g; VOC and flash point) specified. 

10 When the active is an insect repellant it can be composed of one or more compounds such as 
pyrethrum and pyrethroid type materials commonly now used in mosquito coils are likely to be 
the most useful for this purpose. Other insect control actives can be used, such as therepeUants 
DEET, essential oils, such as citronella, lemon grass oil, lavender oil, cinnamon oil, neem oil, 
clove oili sandalwood oil and gerahiol. 

15 

When the active is an antimicrobial it can be composed of one or more of compounds such, as 
essential oils such as rosemary, thyme, lavender, eugenic, geranium, tea tree, clove, lemon 
grass, peppermmt, or their active components such as anetiiole, fliymol, encalyptol, farnesol, 
menmol, famohene, methyl salicylate, saUcyhc acid, terpineol, nerolidbt geraniol, and mixtures 

20 thereof, benzyl alcohol, ethylene glycol phenyl ether, propylene glycol phenyl ether, propylene 
carbonate, phenoxyethanol, dimethyl malonate, dimethyl succinate, diethyl succinate, dibutyl 
succinate, dimethyl glutarate, diethyl glutarate, dibutyl glutarate, dimethyl adipate, diethyl 
adipate, dibutyl adipate, or mixtures thereof one or more aldehydes selected from cinnamic 
aldehyde, benzaldehyde, phenyl acetaldehyde, heptylaldehyde, octylaldehyde, decylaldehyde, 

25 uhdecylaldehyde, undecylenic aldehyde, dodecylaldehyde, tridecylaldehyde, methylnonyl 
aldehyde, didecylaldehyde, anisaldehyde, citronellal, citronellyloxyaldbhyde, cyclamen 
aldehyde, alpha-hexyl cinnamic aldehyde, hydroxycifroneUal,.dpha-methyl Cmnarnic aldehyde, 
methylnonyl acetaldehyde, propylphenyl aldehyde, citral, periila aldehyde, tolylaldehyde, 
tolylacetaldehyde, cuminaldehyde, Lilial ™, salicyl aldehyde, alpha-amylcinnamic aldehyde 

30 andHeliotropine™, 

Other volatile actives can be used alone or in combination with the above actives, for example 
decongestants such as menthol, camphor, eucalyptus etc., malodor counteractants such as are 
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ttto#ylhe3canal, other aUqrl aldehydes, benzaldehyde, and Yanfllhi, e^ers pf alpha-,.het^- 
u^^afedmonbcarboxy^ 

prapipitic acids, 4<jyciohexyl4^ihetnyU2-pentanone, wpmatic unsaturated carfeQxyiic esters 



etc, 




; the volatile liquid in that they pose no danger to the pftiblic 
idvo 

deterrnjned by test Method ASTM D93 



is done by ensunne that the said volatile liquid has a flashpoint greater than about 60»C as 



10 The transfer medium must have external capillary channels, that is, channels of capillary 
dimensions provided on an external surface of the medium such mat a liquid will exhibit 
capiiiary flow wm^ mem. mese may be provided by any suimble means, such as mouldaig 
and engraving, the transfer medium may be any suitable form of such medium, but is 
preferably one of two kinds: 

1$ 

I the type in which a member bearing external capillary channels contacts directly a 

liquid in a reservoir, and the liquid rises in the capillary channels and evaporates into the 
atmosphere. An example of such a type is described in US 4, 1 93,350 

20 2. A type in which the liquid in the reservoir is taken therefrom by a porous wick in 
contact with it, there being mounted on the wick a capillary sheet whose external 
capillary channels are in Uquid transfer contact with the wick, me liquid passing from 
the wick to the capillary channels and evaporating into me ^ atmosphm An example pf 
such an apparatus is described in UK patent application GB 0306449 



25 



For the wprkmg of tms invention, ^ 

40 dynes/cm maximum and that the plastics material have a surface energy of 45 dynes/Cm 
maximum. It has been found that this combination of parameters allows for an especially good 
dissemination of a liquid into an atmosphere. The invention therefore also provides a method of 
r a volatile liquid into an atmosphere by evaporation from a transfer member 
[surface capillary channels, the volatile liquid being such that at least 30% by weight of 
the materials comprising it have a molecular weight of 175 maximum, and that it has a surface 
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id 



tension of less than 40 d^<»/^ and 1 
siufece energy of Iws ton 45 dyne/ern. 



The provision of a volatile liquid having the abovementioned characteristics is well within the 
5 Ml of the art. 



Prefocably the liquid has a surface teaasipn of less than 40 dyne/cm, and is more preferably 
within dynes/qn^ Ail sittfece tensions referred to herein are measured on a 

Fisher Surface TOTsioinat model number 21 at 25°Q. 

10 

It is:ferthe^ have a viscosity q^^^ 10 centistokes p eir 

second at 25 0 C ais meairored on a Caiinon-Fenske V^iscd according 

D445. 



15 the plashes materials for use in this invention preferably have a surface energy of from 15-45 
dyne/cm. The surface energy of a plastics material is dependent upon its molecular structure 
and is a measure of the ability of a surface to be wetted . The more inert is a plastics material 
chemically, the lower is Its surface energy. Thus, materials such as polyethylene, polypropylene 
and PTFE have low surface energy 

20 surface energies. Preferably the surface energy lies in the range of from 30-45 dynes/cm and 
more preferably from 30-35 dyne/cm. Some suitable materials for the purposes of this invention 
are shown in the follbwing table: 



Material Name 


Example 
Material Trade 
Namefs) 


Supplier 


Surface 
Energy 
Dyiies/cm 


Polytetrafluoroethylene PTFB 


TEFLON 
FBP106N 


DUPONT 


18 


Polyethylene PB(HDPB) 


BOREALIS MO 
9641-R 


NORTHBRN 
PLASTICS 


30 


Polyethylene PB (LDPB) 


IPETHENB 320 


CARMBL 
OLEFINS 


30 


Polyethylene PE (LLDPB) 


LL6201 


EXXONMOBIL 


30 


Polystyrene PS 


PS 146L 


NOVA 
CHEMICALS 


36 
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Polyvihylcbloiide PYG 






41? ; 


xoiyetnyiene tereptnalate PET 


RAD1TBR 


RADICI 

fPLASTRIBimO 

W 


42? 


PolycMbpnaiteP 


iiWILONS- 
300QR 


Mitsubishi 

fotmssis 


4QT " 


PolxyinylpropyleneOpp 


EXP 058 


EXXONMOBIL 


' :32j 



(TBFLON. BOREALIS, IPBTHENB, RADITBR and LUPILON are trade marks) 



Suitable transfer members may be easily fabricated by known means, for example, by the 
5 methbds described in the abovementioned US 4,913,350 and GB application 0306449. 

The invention is further described by the following non-limiting examples, 

10 

Capillary sheets of polypropylene BP 400Ca 70, measuring 2.5 cm x 7.5 cm and having a 
surface energy of 32 dyne/cm, were immersed to a depth of 1.25 cm. into tOgofa number of 
vaniUa fi^graWes cphtaining different amounts of volatile materials with a MW less than 175. 
The quantfty of fragrance diffused into the air was determined by weighing the container with 
1 5 fragrance and capillary. The following results were obtained after 4 days. 



Fragrance 


%MW<175 


Wt loss g/day 


Al 


14.5 


0.35 


A2 


34.5 


0.87" 


A3 


53,6 


0.64 


A4 


61.6 


069 


A5 ' 


69.05 


140 


A6 


75.6 


0.84 


A7 


81.6 


0.86 


A8 


93.5 


0.97 


A9 


93.5 


1.07 
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3^sh^ 

miist have at with a mpleciilar wei^t of less than I7i5 ^ 

5 Two frusto-conical polyester wicks were placed in 11.5 g of Al and A2 fragrances in Barex™ 
containers and allowed to equilibrate overnight 1.5 mm thick polypropylene external capillary 
sheets with a central hole that allowed them to be fitted to the wicks were placed thereon, and 
the quantity pfftagr^e ^ per day was measured. The results after 6 days are shown 
below: 

W 



Fragrance 


%MW< 175 


Weight Loss g/day 


Al 


14.5 


0.4 


A2 


35.5 


lio 



For a hybrid system i.e. one in which the transport of the fragrance is via a porous wick and the 
diffusion is via an external capillary, good diffusion is obtained When the fragrance has a 
quantity of components with a MW < 175 is around 30% or higher 

15 

Exanpie3." 



Capillary sheets of polypropylene BP 400Ca 70, measuring 2.5 cm x 7.5 cm external capillary 
and having a surface energy of 32 dyne/cm, were immersed to a depth of i .25cm into 10g of a 
20 series of fragrances having more man 30% components with MW < 175, but with different 
surface tensions. The surface tension was measured at 25 C using a Fisher Surface Tensidmat 
model number 21. 



The quantity of fragrance diffused into the air was determined by weighing the container with 
25 fragrance and capillary. The following results were obtained after 2 days: 
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Fragrance 


WtLoss 
g/day 


Surface tension 
Pynes/em 


Bl 


1.1 


35.6 


B2 


0.7 


38.2 


B3 


0.5 


41i 


B4 


0.5 


422 



This shows the advantage of having a surface tension below 40, and preferably below 38^ 




A capillary sheet of polypropylene BP 400Ca 70, measuring 2.5cm x 7.5 cm and having a 
surface energy of 32 dyne/cm, was immersed to a depth of 1.25cm into lOgofa series of 
10 fhgrun^havmgniore than 30% components wimMW < 175, but with different viscosities, 
The viscosity was Measured^snig a Cannon-Fehske Viscometier by kSTM £) 445 . 

The quantity of fragrance diffused into uie air was determined by weighing the container with 
fragrance and capillary, T4e following results were obtained after 2 days: 

15 



Fragrance 


WtLoss g/day 


Viscosity 
Cs/s 


CI 


0.4 


13.7 


C2 


0.4 


11.9 


C3 


0.4 


10.6 


G4 


0.9 


8.2 


C5 


U 


6.0 



For good diffusion, the viscosity of the fragrance should be below 10 Cs/s. 



20 
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ileS. 



Capaay sheets with <fi|ferent#face energies were set%as|)er:exampie 1 wirafragraase ® 
#Gompon^ 

5 fragrance B (% CtomppnentsMW<175 > 30, Viscosity 2.9 cS/s andsa^ace tension 34.Sr 
dynes/sec), respectively, the fragrances had an oil-soluble dye added and the height to which it 
rose (as apercentage of the height of the capillary) after 6 minutes was measured and recorded, 
and is shown in the following tables. 



10 Table 5 Effect of surface energy on diffusion of fragrance D 



Plastic 


Surface 
energy 
dyne/cm 


Rise 6 min 


PPBP400 


32 


100(3) 


PBTG 


41 


81 


PBABS 


46 


59 



The 100% rise in PP BP 400 was achieved after only 3 minutes. 
Table 6 Effect of surface energy on diffusion of fragrance E. 



15 



Plastic 


Surface 

energy 

dynes/cm 


Rise 6 
min 


PP BP 400 


32 


100(1.2) 


PETG 


41 


100(2) 


PBABS 


46 


41 



106% rise was found after 1.2 min and 2 min, respectively for PP BP 400 and PETG. 



This shows that the surface energy of the plastics material of the external capillary should be 
beloW 45 dynes/cm, preferably below 40 dynes/cm. 
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Claims: 

1. An apparatus adapted to disseminate volatile liquid into an atmosphere from a reservoir, 
the transfer to atmosphere being at least partially achieved by means of a transfer member 
having external papillary channels, characterised in that 

(a) atleast 30% by wei^t of tta molecular 
weight of 175 m^m^ Md the volatile liquid has a surface tension of less than 40 
dj^^cm; and 

(b) th$ energy of less than 45 
dyne/em. 

2. An aj^aratas according to claim 1, in which the surface tension of the liquid is from 20- 
35 dynes/cm, 

3 . An apparatus according to claim 1, in which the surface energy of the plastics material is 
from 15-45 dynes/cm. 

4. An app waeis according to claim 3, in which the surface energy lies in the range of from 
30-45 dynies/cm, 

5. An apparatois iaccording to claim 4, in which the surface energy lies in the range of from 
30-35 dynes/cm. 

6. Ah apparatus according to claim 1 , in which the volatile liquid has a viscosity of less than 
10 centistokes per second at 25°C 

7. An apparatus according to claim 1 in which the transfer member bears external capillary 
channels, which directly contact a liquid in a reservoir, and the liquid rises in the capillary 
channels and evaporates into the atmosphere; 



8. 



An apparatus according to claim 1, in which the liquid in the reservoir is taken herefrom 
by a porous ^ck in contact with it, there being mounted on the wick a capillary sheet 
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whose external capillaii^rchainiels ^eiii liquid transfer cdntact with the; wick, &e Ugguici 
passing fcorn^ 

9. A method of disseminating a volatile liiquid iato aii~ atmosphere by Waporatipn .froM a 
5 ti^sfer^ oapfliairy at 

least 3#%byweigh^^^ 

ina^ua^ a surface tension ofH^ 
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